Abstract: This study investigated the level of knowledge held by dentists about the possible treatment plan procedures for periodontal ligament injuries after dentoalveolar trauma. A 5-item self-applied questionnaire was prepared with questions referring to the professional profile of the interviewees and to the treatment plan they would propose for periodontal ligament injuries secondary to dentoalveolar trauma. The questionnaires were filled out by 693 dentists attending the 23 rd Annual Meeting of the Brazilian Society for Dental Research, and the data obtained were subjected to descriptive analysis. Either the chi-square test or Fisher's exact test was applied to assess associations among variables, at a 5% level of significance. The results revealed that dentists experienced difficulty in establishing a treatment plan for subluxation, and for extrusive, lateral and intrusive luxations. In general, holding a dental specialty degree had no influence on the knowledge about treatment plan procedures for the most severe injuries. It could be concluded that the dentists participating in this study, whether specialists or not, did not have sufficient knowledge to treat most of the periodontal ligament injuries resulting from dentoalveolar trauma adequately.
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The nature and complexity of dentoalveolar traumas vary considerably. In most cases, immediate and proper treatment can minimize the emotional distress experienced by patients and improve case prognosis. 1 However, dentists must be familiar with the different types of injuries involving teeth and supporting tissues, and must know how to handle trauma cases, from emergency care to the most suitable clinical protocol for each type of injury. An ill-advised first treatment may have esthetic and functional implications that will worsen the discomfort and cause greater inconveniences to the patient, possibly even increasing treatment costs if more complex procedures are required. 2 The chances of complications arising from traumatized teeth, such as pulp necrosis, external root resorption and even tooth loss, increase significantly if adequate immediate treatment and long-term follow-up is not given. 3 
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The World Health Organization developed a classification for dental trauma that includes teeth, supporting tissues, gingiva and oral mucosa. This classification may be applied to both primary and permanent dentitions. 4 Dentoalveolar traumas involving tooth supporting structures usually present concomitant pulpal and periodontal injuries, requiring an interdisciplinary approach, which is characteristic of the training given to general dentists. 5 The frequency of dentoalveolar trauma cases tends to increase owing to an increasing involvement of young patients, 6 ,7 thus posing a public health challenge. The purpose of this study was to evaluate the level of knowledge held by dentists regarding the treatment of periodontal ligament injuries resulting from dentoalveolar trauma.
Methodology
The research protocol for this study was reviewed and approved by the local Research Ethics Committee.
A 5-item self-applied questionnaire was developed for the study (Figure 1 ). The questions referred to the professional profile of the interviewees and the treatment plan they would propose for the management of periodontal ligament injuries resulting from dentoalveloar trauma, except for avulsion. The classification 4 devised by Andreasen, based on the classification proposed by the World Health Organization (1969), was used to group the periodontal ligament injuries evaluated by the participants. The respondents were required to devise treatment plans for these periodontal ligament injuries by selecting answers from a list of 11 multiple-choice items, according to their own judgment. The treatment plan procedures proposed by the participants were classified as adequate or inadequate, based on researchbased data published in international literature 4, 8 ( Table 1) .
The questionnaires were handed out to dentists attending the 23 rd Annual Meeting of the Brazilian Society for Dental Research. The participants were asked to complete the questionnaires with no interference from the interviewer. All participants were volunteers and their identity was kept confidential. Three authors reviewed each questionnaire. There was no disagreement between examiners.
The data were subjected to statistical analysis using Epi-info 3.4.1. software (Centers for Disease Control and Prevention, Atlanta, USA). The descriptive statistics included an analysis of the frequency distribution of responses to the questions posed to the participants. Associations among the variables were assessed with the chi-square or Fisher's Exact tests at a 5% significance level (p = 0.05).
Results
The questionnaires were handed out to 693 of the 3,675 dentists attending the Meeting. Four hundred and eighty one (69.4%) participants had graduated 0 to 9 years prior, 162 (23.4%), 10 to 19 years prior, and 50 (7.2%), 20 to 42 years prior. As to age, 419 (60.4%) of the participants were 21 to 30 years old, 198 (28.6%) were 31 to 40 years old and 73 (10.6%) were 41 to 65 years old. Three (0.4%) participants did not answer this question.
Four hundred and ninety seven (71.7%) participants held a specialist degree, 187 (27%) were general dentists and 9 (1.3%) did not answer this question. The areas of expertise of the specialists were distributed as follows: Pediatric Dentistry (n = 104; 20%), Endodontics (n = 87; 16.8%), Prosthodontics (n = 54; 10.4%); Restorative Dentistry (n = 53; 10.2%), Periodontics (n = 46; 8.9%), Orthodontics (n = 46; 8.9%), Public Health (n = 33; 6.3%), Den- tomaxillofacial Imaging (n = 21; 4.0%), Oral and Maxillofacial Surgery and Traumatology (n = 17; 3.3%), Implantology (n = 17; 3.3%), Oral Diagnosis (n = 12; 2.3%) and other areas (n = 29; 5.6%). The sum of frequencies is greater than the number of specialized dentists because 22 participants (4.4%) held more than one specialty degree.
As to the adequacy of the treatment plan pro- Table 2 . The distribution of adequate and inadequate treatment plan procedures according to time since graduation is presented in Table 3 . The result for intrusive luxation was not analyzed statistically, since only 3 dentists answered the item correctly.
A comparison between general dentists and specialists regarding proposed treatment plan procedures is presented in Table 4 . The result for intrusive luxation was not analyzed statistically, since only 3 dentists answered the item correctly. Among the specialties, Pediatric Dentistry, Endodontics and Oral and Maxillofacial Surgery were analyzed separately because the professionals practicing in these areas are more likely to receive referral patients that suffered dentoalveolar trauma. The results for intrusive luxation were not analyzed statistically, for the same reason mentioned earlier. Only for extrusive luxation was there a statistically significant association (p = 0.0001) between pediatric dentists, endodontists and oral and maxillofacial surgeons, on one hand, and the proposal for adequate treatment plan procedures, on the other, meaning that specialists in these areas proposed more adequate treatment plan procedures for extrusive luxation than did specialists in the other areas. As for concussion, all specialists proposed a large number of adequate treatment plan procedures, whereas the number of adequate procedures proposed for subluxation was low for all specialties. As for extrusive and lateral luxations, oral and maxillofacial surgeons gave a larger number of correct answers.
Regarding question 5 of the questionnaire, 345 (49.8%) dentists considered themselves capable of treating all types of dental trauma, whereas 295 (42.6%) believed that they would be unable to treat any dental trauma case properly. There was no statistically significant association between training (general dentist or specialist) and ability to treat all types of periodontal ligament injuries (Table 5) .
Discussion
Some factors are determinant for the successful treatment of dentoalveolar trauma cases: time elapsed since the accident, type of splinting, presence of bacterial infection and pulp necrosis, correct indication of endodontic therapy according to the clinical situation, tooth development stage and associated bone fractures. 9 The radiographic exam is of paramount importance to complement the diagnosis because it provides information about root formation stage, lesions affecting dental hard tissues (especially the root), periodontal ligament space and the alveolar bone. The results showed that, regardless of the type of injury, radiographic exam was one of the most frequently mentioned components of the treatment plan.
In cases of concussion, periodontal structures suffer only minor traumas, and tooth dislodgment does not occur. A great number of the respondents proposed adequate treatment plan procedures for concussion, confirming that the less complex the trauma, the easier it is to devise a treatment plan, the fewer the sequelae and the better the prognosis.
Diagnosis of the pulp condition and the decision Table 4 -Comparison between general dentists and specialists regarding the treatment plan procedures proposed for concussion, subluxation, extrusive luxation and lateral luxation (n = 684)*. General dentist 32 (17.1) 155 (82.9)
*Of the total 693 participants, 9 did not answer the question regarding their training as either general dentists or specialists. Table 5 -Comparison between general dentists and specialists regarding their self-perceived ability to treat all types of dental trauma presented in the questionnaire (n = 631)*. to perform endodontic therapy must be based on an evaluation of clinical observations -such as crown darkening and type of response to sensitivity testsand on radiographic findings -such as disturbances in the root development of immature teeth. 4 Regarding the indication for endodontic treatment, there is no difference among the several types of trauma, except for severely intruded teeth. 10 In these cases, pulp revascularization is not expected and, regardless of the clinical observations, endodontic therapy must be performed 1 to 2 weeks after trauma in order to prevent the occurrence of inflammatory root resorption. 4 Intrusive luxation was the periodontal ligament injury that prompted the least number of correct answers, mainly because the dentists did not include endodontic treatment in their treatment plans.
The data collected from the questionnaires showed that dentists had little knowledge regarding trauma case management, especially the most complex types that cause the most severe sequelae. These findings are consistent with those found in literature. 11 In general, basic biological aspects are overlooked, since a great part of the treatment plan procedures for more complex periodontal ligament injuries proposed in this study were inadequate. Different treatment approaches have been suggested for intrusive luxations, including watchful waiting for spontaneous re-eruption, as well as orthodontic and surgical repositioning. Watchful waiting has been considered the treatment of choice for immature teeth, 12 and orthodontic repositioning during 2 to 3 weeks has been considered the treatment of choice for mature teeth. 4 When a tooth has greater mobility or is repositioned after dislodgment, it should be splinted in order to provide comfort to the patient and improve the periodontal and/or pulp healing process. A period of 2 to 3 weeks is usually sufficient in case of trauma to the periodontal ligament. If the trauma to the periodontal ligament is associated with bone fracture, 3 to 4 weeks are recommended. 4 The data collected from the questionnaires (Table 2) revealed that excessively long splinting times were proposed, demonstrating lack of knowledge of the professionals concerning the importance of splinting during the healing process of dentoalveolar traumas.
Occlusal adjustment is another important procedure, insofar as premature contacts represent an additional trauma. 13 This item was frequently missing in the treatment plans and its absence may contribute negatively to case prognosis.
Follow-up is an essential step for any type of dental trauma, because it is impossible to determine the exact extent of damage to a traumatized tooth and to its supporting tissue, or predict its future consequences. 4 In the treatment plans proposed in this study, follow-up was one of the most cited items for all types of injury.
A trauma case is an urgent situation that demands prompt intervention by the dentist due to the need for immediate treatment. 4 Therefore, identifying the type of injury and its extent is essential for devising an adequate plan and for subsequent treatment and follow-up.
Although the sample of this study was composed mostly of researchers, this fact did not influence the results, since similar studies conducted with clinicians have come to similar conclusions. 11, 14 The findings of the present study revealed that, in general, the level of knowledge of the dentists interviewed was low, notwithstanding the existence of clinical protocols in the literature that indicate the most adequate treatment approaches for each type of injury. 8, 15 There is a low incidence of dentoalveolar traumas in clinical practice and, as a result, there is little experience on this subject and a low level of knowledge, thus hindering consolidation of this knowledge. 16 Therefore, periodical educational campaigns communicating research-based clinical protocols are essential to keep dentists updated on this important matter.
Conclusion
It may be concluded that the dentists participating in this study, whether specialists or not, did not have sufficient knowledge to treat most of the periodontal ligament injuries resulting from dentoalveolar trauma adequately.
